The convex function is one of the topics in mathematics that is closely related to the theory of inequality. Furthermore, the definition of convex function has an extension, which is the first and second kind of !-convex function, for fixed ! ∈ 0,1 . Convex function has a relation to the Hermite-Hadamard-Fejèr inequality, which is an integral inequality involving a convex function. Further development of these inequalities involves the !-convex function and through the concept of fractional integral. In this study, we discuss the Hermite-Hadamard-Fejèr type inequality that applies to the second kind of !-convex function via the Riemann-Liouville fractional integral. From these results, the relationship between these inequalities with the same type of inequality for convex function, are obtained.
Introduction
Throughout this paper, we let ! !,! ,! = sup !∈ !,! ! ! be a norm of continuous functions !, ! ∘ is interior of interval ! of real numbers. The following inequalities is well-known in literature as Hermite-Hadamard inequalities [1] :
where !: ! → ℝ is a convex function on an interval ! and !, ! ∈ ! with ! < !. Fejèr then gave a generalization of inequality (1) , known as Hermite-Hadamard-Fejèr inequalities, as follows [1] :
where !: [!, !] → ℝ is a convex function and !: [!, !] → ℝ is nonnegative, integrable and symmetric about ! = (! + !)/2. If ! ≡ 1, then inequality (2) reduced to inequality (1) . The definition of convex function has several extensions. Hudzik and Maligranda [2] , considered, among others, a type of functions called !-convex functions of the second sense where ! ∈ (0,1] which defined as follows: for all !, ! ∈ [0, ∞) and for all !, ! ≥ 0 where ! + ! = 1 and for some fixed ! ∈ (0,1]. The class of !-convex function of the second sense usually denoted by ! ! ! .
From Definition 1.1 it appears that for ! = 1, !-convexity becomes an ordinary convex function on [0, ∞). For more detailed properties about !-convex function in the second sense can be found in Hudzik and Maligranda [2] .
For our main results, we give some necessary definitions and preliminaries of fractional integral, which is used throughout this paper:
In the case of ! = 1, the fractional integral reduces to ordinary integral. More properties concering fractional integrals can be found in the works of several researchers [3, 4] . Throughout this paper, the Riemann-Liouville fractional integral will be written as fractional integral.
In recent decades, another Hermite-Hadamard and related inequalities involving !-convex function in the second sense was established [5] [6] [7] , and other inequalities in form of fractional integrals [8] [9] [10] . Set et al. [11] prove the following identity in fractional integral form.
, then the following identity for fractional integrals holds:
where
and ! > 0. From Lemma 1.1, Set et al. [11] proved the following Hermite-Hadamard-Fejèr type inequalities, that is connected to the left-hand side of inequality (4), via fractional integrals.
, then the following inequality for fractional integral holds:
where ! > 0. 
where ! > 0.
, ! > 1, then the following inequality for fractional integral holds:
For our main results, we need the following definition of incomplete beta function:
where 0 ≤ ! ≤ 1 and !, ! > 0.
In this paper, motivated by the recent results [8, 9] , we established Hermite-Hadamard-Fejèr type inequalities for !-convex fuctions in the second sense via fractional integral. The results will provide a new estimate on these types of inequalities for fractional integrals.
Results and discussion
for some fixed ! ∈ (0,1], then the following inequality for fractional integral holds:
Proof. Since ! ! ! ∈ ! ! ! on [!, !] for some fixed ! ∈ (0,1], then from Defintion 1.1 we have that for all ! ∈ [!, !], 
In the above proof, we use the following integrals.
Remark 1. If ! = 1, then inequality (7) in Theorem 4 reduces to inequality (4) in Theorem 1.
for some fixed ! ∈ (0,1], ! ≥ 1, then the following inequality for fractional integral holds:
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Using Lemma 1, Holder inequality after some little algebraic manipulations and inequality (12) we have
